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munications between a mobile transceiver (3) disposed 'n a . 
means of transport (1) and fixed transceivers (4) located 
^ono the road (2) on which the means of transport moves 
:nd 'connectrd to the control centres (5, 7, be.oning to the 
several road sections (A. B). A beacon '^^"^"^'"^ 
transmitting a signal with parameters .n ^" .«"«=°J«^^°/;^^^^ 
disDosed at a point where the one road section ends and the 
next one begins. The parameters can relate to channel 
frequencies and addressing and identification "des applic- 
able to the road section entered by the means o «ranspor^. In 
the mobile transceiver the beacon transmitter signal s 
encoded and the mobile transceiver ^^t - conform, y w.th 
the received parameters. f=or the sake of the possibility that 
The mean^lf'transport can pass along the beacon transmU^ 

ter in two opposite directions. t^^^P^^r^'riilh the beacCn 
and the Other road section at the border of which the beacon 
uan mi«^l located, are transmitted. When Passing along 
he bTacon transmitter, the mobile '-"-^-^f.^-Tn tha 
the received parameters with those to which it is set at that 
momen and after that it changes its setting in conform, y 
wit'thi parameters deviating from the actual setting. In 
Addition to the setting parameters the bea=°" 
can also transmit complementary =f ^""„Va„s- 
beacon transmitter identification code and a beacon trans 
mi ter condition parameter, -hich complementary system 
data can be transmitted to the fixed transceivers and to the 
associated control centre via the mobile transceiver. 
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Radio communication system provided with beacon transmitters. 



A. Background of the invention 
1 . Field of the invention 

The invention relates to a radio communication system for 
establishing and maintaining radio speech or data communications 
between on the one hand a mobile transceiver disposed in a means 
of transport which follows an, at least partly, predetermined 
road, and on the other hand fixed transceivers located along road 
sections forming the predetermined road, which fixed transceivers 
are in communication with a control centre belonging to a road 
section, which mobile transceiver comprises receiving means and 
processing means for receiving respectively processing system 
signals, a fixed beacon transmitter being disposed near a point 
where a first road section ends and a next one^ begins, which 
beacon transmitter transmits a system control signal, and the 
processing means setting the mobile transceiver on reception of 
the system control signal received via the receiving means during 
the time when the beacon transmitter was passed along. 

2. State of the art 

A system corresponding to the field of the invention is known 
from the German Of f enlegungsschrlf t 264A206. This system utilizes 
radio-beam links with channel frequencies > 1 GHz to avoid un- 
wanted interference of the signals transmitted by the fixed 
transmitters. Use is made of two pairs of different transmission- 
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receive channels, which are exchanged at each road section. The 
mobile transceiver is switched over either by means of an auto- 
matic selection by the mobile receiver of the receive channel 
with the greatest receiving strength, or by means of a separate 
5 transmitter disposed near the point where one road section ends 

and a next one begins, which transmitter delivers a control sig- 
nal to the mobile transceiver. Because of the fact that only two 
pairs of channel frequencies are utilized said control signal is 
not encoded, but on reception of the control signal the trans- 
10 celver will be switched over from one pair of frequencies to 

another pair of frequencies. 

A drawback of the known system is that it is a radio-beam link 
system, which works only at very high channel frequencies. This 
Involves that It will be necessary to work with relay or inter- 
15 mediate stations disposed at a distance of 0.5 to 1 kilometre 

from one another. Another drawback Is that two different pairs of 
transmission-receive channels at most can be used. 

B. Summary of the invention 

The present invention provides a radio communication system of 
20 the sort defined under Al, which does not require the use of 

radio-beam links with very high channel frequencies and with 
relay or Intermediate stations disposed with relatively short 
distances between them, but nevertheless no unwanted interfer- 
ences will occur notably due to the great freedom of choice as to 
25 transmission and receive channels. 

Characteristic of the invention is that the system control 
signal transmitted by the beacon transmitter comprises parame- 
ters, in an encoded form, for the sake of the establishment and 
maintenance of communications between the mobile transceiver and 
30 the fixed transceivers and their associated control centre within 

the next road section and that said processing means set the 
mobile transceivers in conformity with the received parameters on 
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reception of the system control signal. The parameters can relate 
to the transmission and receive channel frequencies which are 
used in the next road section when messages are exchanged between 
the mobile transceiver and the fixed transceivers. Besides the 
parameters can relate to addressing and/or identification codes 
to be used when messages are exchanged, for example an address 
code for the relevant control centre or for a certain part of 

that control centre. 

To achieve that the system according to the invention works in 
both directions of movement of the means of transport the beacon 
transmitter in a preferred embodiment of this invention transmits 
a system control signal comprising the parameters applying to the 
road section on the one side of the beacon transmitter as well as 
those applying to the road section on the other side of the 
15 beacon transmitter. On reception of the beacon transmitter signal 

the received parameters are then compared in the mobile receiver 
with the parameters to which the mobile receiver is set at that 
moment, after which the mobile transceiver is set in conformity 
with the parameters deviating from the parameters actually set. 
20 In this way the invention provides an extremely flexible system 

adaptable to the local circumstances of each road section, for 
example regarding the allotment of a frequency, and easy to 
change. 

The system control signal transmitted by the beacon transmlt- 
25 ter can form part of a system signal, which comprises not only 

the parameters for setting the mobile transceiver but also sup- 
plementary system data in an encoded form. For example the system 
signal can comprise an identification code of the relevant beacon 
transmitter. This Identification code can then be transmitted, 
for example together with an identification code of the mobile 
transceiver, by the latter to the fixed transceivers, which 
transmit these codes to the control centre, where it is 
determined, by the reception of them, which means of transport 
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has passed along which beacon transmitter. Thus in this way an 
automatic regular determination of the position of means of 
transport will be possible. 

As complementary system data the system signal transmitted by 
the beacon transmitter can further comprise condition parameters 
of the beacon transmitter itself, id est parameters which give an 
indication concerning its functioning. These parameters too are 
received by the mobile transceiver and transmitted to the control 
centre by means of retransmission to the fixed transceivers. This 
can take place conditionally, notably only if the parameters give 
an indication that the beacon transmitter does not function suf- 
ficiently, or unconditionally. In this way it is achieved that 
the control centre (id est the control centre of the next road 
section) will be automatically alarmed, as soon as the beacon 
transmitter (which works "stand alone") insufficiently func- 
tlons . 

According to a further elaboration of the invention a beacon 
transmitter consists of two transmitters, which transmit at the 
same time, the one transmitter transmitting a signal comprising 
the condition parameters of the other one, and vice versa. It is 
also possible that the transmitters transmit by turns, in which 
case the signal strength itself functions as a condition parame- 
ter. As soon as the processing means of the mobile transceiver 
detect that one of the two beacon transmitter signals is too 
weak, this will be automatically passed on to the control centre 
(via the fixed transceivers). The fixed transceivers within a 
certain road section will generally make use of different trans- 
mission channels in order to avoid interference between them- 
When the beacon transmitter at the beginning of the road section 
is passed along, the channel frequencies will be derived from the 
system control signal transmitted by the beacon transmitter, as 
explained before, and the mobile transceiver will be set accord- 
ingly by the processing means. According to a technique 
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which is known per se, the mobile transceiver can be provided 
with means for continuously scanning the relevant set channels 
and for selecting and switching through the channel with' the 
greatest signal strength. After this channel has been selected 
5 and switched through the scanning process will be continued. If 

at a certain moment a greater signal strength is detected via 
another channel, the mobile transceiver (id est its receiving 
part) will be switched over to that channel. According to an 
embodiment of the invention said scanning and selecting means can 

10 scan not only the transmission channels of the fixed trans- 

ceivers > but also the channel (respectively the channels) on 
which the beacon transmitters transmit and, switch over the re- 
ceiving part of the mobile transceiver to this channel as soon as 
the greatest signal strength is detected on it. It will be under- 

15 standable that this will be the case when the beacon transmitter 

is passed along. 

C. Reference 

DE-OS 2644206 in the name of Siemens A.G. published 
April 6, 1978. 
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D. Short description of the figures 

Figure 1 shows the circuit diagram of a preferred 

embodiment of the present invention. 
Figures 2 and 3 show block diagrams of the mobile transceiver and 
the beacon transmitter. 



E. Description of the embodiment and figures 

Figure 1 shows a diagrammatic representation of a train 1, 
running on a railway 2. The train is provided with a mobile 
transceiver 3, which comprises a communication transceiver 3a, 
via which a communication can be established with a number of 
30 fixed transceivers 4 located along the railway, and a beacon 

receiver 3b, capable of receiving signals transmitted by the 
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beacon transmitters 8. The fixed transceivers 4 are connected via 
line communications to a control centre 5 of the train control 
area A. The beacon transmitters 8 work "stand alone" and transmTt 
continuously. Adjacent to the control area A lies a train control 
area B, in which a control centre 7 is located, which is connect- 
ed by line communications to a number of fixed transceivers 6. 
The channel frequencies of these transceivers 6 are different 
from those of the fixed transceivers 4. The addressing code for 
the control centre 5 differs from the addressing code for the 
control centre 7. When the train 1 crosses the line between the 
control area A and the control area B, it will pass along the 
beacon transmitter 8, which constantly transmits a code signal 
which comprises the channel frequency (or frequencies) of the 
fixed transceivers 4, the addressing code of the control centre 
5, the channel frequency (or frequencies) of the fixed trans- 
clivers 6 and the addressing code of the control centre 7. More- 
over, the code signal comprises information concerning the con- 
dition of the beacon transmitter and also concerning its own 
identification code. When passing along the beacon transmitter 8 
the mobile transceiver 3 switches over to the new values which 
apply to the train control area B. which occurs pursuant to the 

received code signal. 

As already remarked in the preamble of the description the 
reason why the beacon transmitter 8 transmits not only the 
parameters (frequency or frequencies, and addressing code) of the 
control area B. but also those of the control area A is that 
trains running in the opposite direction also make use of the 
same beacon transmitter and the same code signal. Thus the mobile 
transceiver of such a train switches over to the parameters 
applicable to the control area A pursuant to the information in 
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the same code signal* 

When passing along the beacon transmitter 8 the mobile trans- 
ceiver 3a will also detect the identification code of that beacon 
transmitter. This information is not only offered to the train- 
staff, but also retransmitted by the transceiver 3, due to which 
this information is also passed on via the fixed transceiver 6 
(respectively 4) to the control centre 7 and offered there. An 
identification code attributed to the mobile transceiver 3 itself 
and known in the control centre 7 (respectively 5) is sent along 
with said information by the mobile transceiver 3. From the com- 
bination of the identification code of the beacon transmitter 8 
and the identification code of the mobile transceiver 3 it can be 
concluded in the control centre 7 (respectively 5) which train 
passed along which beacon transmitter. The identification code of 
the mobile transceiver 3 is moreover used by the control centre 7 
(respectively 5) as an addressing code for messages from the 
control centre 7 (respectively 5) to the train 1. If the beacon 
transmitter signal moreover comprises information that there is a 
fault in the beacon transmitter, the mobile transceiver 3 will 
transmit this information, together with the identification code 
of the beacon transmitter 8 to the fixed transceivers 6 (respec- 
tively 4) which, in their turn, pass it on to the control centre 
7 (respectively 5). Owing to said identification code it is known 
which beacon transmitter 8 is faulty. 

Figure 2 shows a more detailed representation of the above- 
mentioned mobile transceiver 3, consisting of a communication 
receiver 10. a communication transmitter 11 and a beacon receiver 
12; all three of them are connected to one common aerial. The 
frlquencies of the receiver 10 and of the transmitter 11 are con- 
trolled from a control unit 13; also the addressing code, which 
has to be transmitted by the transmitter 11 to get access to the 
proper control centre 5 or 7 (in figure 1), is obtained from the 
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control unit 13. When passing along a beacon transmitter 8 (in 
figure 1) the parameters stored in the control unit 13 will be 
exchanged for the parameters applicable to the train control area 
B (in figure 1). The transceiver 3 is further controlled via the 
control device 14, to which also a telemlcrophone 15 is connect- 
ed. It is remarked that if the frequency of the beacon transmit- 
ter is within the frequency range of the commi^nication receiver 
10, the latter can take over the task of the beacon receiver 12 
by means of scanning the possible frequencies of the beacon 
transmitter 8 and of the fixed transceivers 4 respectively 6. 

Figure 3 shows a diagram of a beacon transmitter 8 (in figure 
1), consisting of two co-operating identical transmitters 20 and 
21, each transmitting a signal via a common aerial, which signal 
is encoded with the parameters described above by the identical 
encoders 22 respectively 23. The two encoders 22 and 23 have 
been programmed by means of a control unit 24. Moreover, the 
control unit 24 monitors the functioning of the transmitters 20 
and 21. In case one of the transmitters 20 or 21 does not 
function or insufficiently functions, the control unit 13 will 
program into the encoder 23 respectively 22 of the transmitter 21 
respectively 20, which functions well at that moment, an alarm 
code, which is received, together with the identification code of 
the beacon transmitter, by the mobile transceiver 3 of a passing 
train 1, and then relayed to one of the control centres 5 or 7. 

Finally it is remarked that the present invention applies not 
only to means of transport such as trains moving entirely over an 
accurately predetennined road, but also to other means of trans- 
port, such as for example motor-cars and buses. The only con- 
dition is that the means of transport have tc pass along a beacon 
transmitter at a sufficiently short disr- -e to be able to re- 
ceive the necessary system signals, ■- ^oing from one control 
area to another • 
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F. Claims 

1. Radio communication system for establishing and maintaining 
radio speech or data communications between on the one hand a 
mobile transceiver disposed In a means of transport which follows 
5 an, at least partly, predetermined road, and on the other hand 

fixed transceivers, located along road sections forming the pre- 
determined road, which fixed transceivers are in communication 
with a control centre belonging to a road section, which mobile 
transceiver comprises receiving means and processing means for 
10 receiving respectively processing system signals, a fixed beacon 

transmitter being disposed near a point where a first road sec- 
tion ends and a next one begins, which beacon transmitter trans- 
mits a system control signal, and the processing means setting 
the mobile transceiver on reception of the system control signal 
15 received via the receiving means during the time when the beacon 

transmitter was passed along, characterized in that the system 
control signal transmitted by the beacon transmitter (8) com- 
prises parameters in an encoded form for the sake of the estab- 
lishment and maintenance of communications between the mobile 
20 transceiver (3) and the fixed transceivers (6) and their associ- 

ated control centre (7) within the next road section (B), and in 
that said processing means (13) set the mobile transceiver (3) 
in conformity with the received parameters on reception of the 
system control signal. 
25 2. Radio communication system in accordance with claim 1, char- 

acterized in that the system control signal transmitted by the 
beacon transmitter (8) moreover comprises parameters, in an en- 
coded form, for the sake of the establishment and maintenance of 
communications between the mobile transceiver (3) and the fixed 
30 transceivers (4) and their associated control centre(5) within 

the first road section (A), said processing means (13) comparing 
the received parameters, on reception of the system control sig- 
nal, with the parameters set at that moment in the mobile trans- 
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celver (3). and setting the mobile transceiver (3) in conformity 
with the parameters deviating from the actually set parameters. 

3. Radio communication system in accordance with claim 1 or 2, 
characterized In that at least part of the parameters relates to 
the channel frequencies of the fixed transceivers (4 respectively 
6) and of the mobile transceiver (3). 

4. Radio communication system in accordance with claim 1 or 2, 
characterized in that at least part of the parameters relates to 
addressing and/or Identification codes to be transmitted along 
with message signals between the mobile transceiver (3) and the 
fixed transceivers (4 respectively 6). 

5. Radio communication system in accordance vlth claim 1, charac- 
terized in that the system control signal transmitted by the 
beacon transmitter (8) forms part of a system signal which 
further comprises complementary data In an encoded form. 

6. Radio communication system in accordance with claim 5, charac- 
terized in that the complementary system data or at least part of 
them are conditionally or unconditionally transmitted, either in 
a modified or in an unmodified form, to the control centre (5 
respectively 7) by the processing means (13) via the mobile 
transceiver (3) and the fixed transceivers (4 respectively 6). 

7. Radio communication system in accordance with claim 6, charac- 
terized in that the complementary system data comprise an identi- 
fication code of the beacon transmitter (8). 

8. Radio communication system In accordance with claim 7, charac- 
terized in that the mobile transceiver (3) transmits the identi- 
fication code of the beacon transmitter (8) with the addition of 
an identification code of the means of transport (1). 

9. Radio communication system in accordance with claim 6 or 7, 
characterized in that the complementary system data comprise one 
or more condition parameters concerning the condition of the 
beacon transmitter (8) itself. 

10. Radio communication system in accordance with claim 9, 
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characterized in that the processing means (13) transmit the 
condition parameters to the control centre (5 respectively 7) 
dependent on their value. 

11. Radio communication system in accordance with claim 9, char- 
5 acterized in that the beacon transmitter (8) comprises a first 

transmitter (20) and a second transmitter (21), the first trans- 
mitter transmitting a code signal comprising first condition 
parameters concerning the condition of the second transmitter, 
and the second transmitter transmitting a code signal comprising 
10 second condition parameters concerning the condition of the first 

transmitter* 

12. Radio communication system in accordance with claim 10, char- 
acterized in that the beacon transmitter (8) comprises a first 
transmitter (20) and a second transmitter (21), which transmit by 

15 turns, the mobile transceiver (3) transmitting an alarm signal in 

the case of an insufficient signal strength of one of the two 
transmitters, which alarm signal is transmitted to the associated 
control centre (5, 7) by means of reception by the relevant fixed 
transceivers (4, 6). 

20 13. Radio communication system in accordance with claim 1, the 

fixed transceivers and the beacon transmitter transmitting at 
different channel frequencies, and the mobile transceiver com- 
prising scanning and selecting means for scanning receive chan- 
nels and selecting and switching through the channel with the 

25 greatest signal strength, characterized in that said scanning and 

selecting means scan the channels used by the transmitters of the 
fixed transceivers (4 respectively 6) within the relevant road 
section (A respectively B) as well as the channels to be used by 
the beacon transmitter (8), said scanning and selecting means 

30 transmitting the beacon transmitter signal to the processing 

means (13) of the mobile transceiver (3) after selection of a 
beacon transmitter channel* 
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